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fucceffive firata Tie always in the fame order,
wherever pits have been dug; and fometimes
the boring inftrument falls in with the trunks of
large trees, which the workmen pierce with
great labonr; They likewife meet with bones of
animals, pit-ceal, flints, and pieces of iron. Ra-
‘mazzini, who relates thefe fats, thinks, that the
gulf of Venice formerly extended beyond Mo-
dena, and that this land, in the progrefs of time,
has been gradually formed by the rivers, affifted,
perhaps, by inundations of the fea.

Twill infit nolonger upon the varieties in the
compofition of new flrata. It is fufficient to
have fhown that they have been produced by
110 other caufe than the waters which run or are
fagnant upon the furface, and that they are
neither fo hard nor fo folid as the ancient firata
which were formed under the waters of the
ocean.

P RO IOIMBRIS

OF THE

THEORY orraz EARTH.

ARTICLE XIX,

Of the Changes of Land into Sea, and of Sea into
Land.

ROM what has been remarked in article 1.
7. 8. and g. it is apparent, that the ter-
reftrial globe has undergone fome great and ge-
neral changes; and it is equally certain, from
what has been delivered in the other articles,
that the furface of the carth has fuffered parti=
cular alterations. Though we are not fufficient-
ly acquainted with the order or fucceflion of
thef particular changes, we know the principal
caufes by which they were produced. We can
even diffinguih their different effedts; and, if we
able to collet all the faéts which natural

ivil hiftory afford concerning the xevolu-
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tions that have happened on the furface of the
earth, our theory would unqueftionably reccive
additional fapports, and would be rendered fill
more fatisfadlory.

One of the principal caufes of thefe revolu-
tions is the motion of the fea, which has conti-
nued invariably the fame in all ages; for, as the
fun, the moon, the earth, the waters, the air, &c.
Tave exifted from the moment of creation, the
effes of the tides, of the motion of the fea from
calt to weft, of the currents, and of the winds,
muft have been felt for an equal time: And,
even fuppofing the axis of the globe to have
formerly had a different inclination, and that
the continents, as well as the feas, were differ-
ently difpofed, the motions of the ocean, and
the taufes and cffe@ts of te winds, would have

remained unaltered. In whatever part of the
globe the immenfe quantities of water which
ill the ocean were collected, they would be fub-
jett to the fame motions.

no fooner fufpected that our continent

have been the bottom of the
than the fact became inconteftible. ~ The
of the ocean found in every place, the ho-
izontal pofiion of the firat, and the correpond-

it T5e vonvitin PSR R WH el

amine the plains, the valleys, and the hills, it is
apparent, that he furface of the earth has been
figured by the waters, When we defcend inte

the
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the bowels of the carth, it is equally evident,
that thofe ftones which include fea-fhells, have
been formed by fediments depofited by the wa=
ters, fince the fea-fhells themfelves are impreg-
nated with the fame matter that furrounds them.
And, in fine, if we confider the correfponding
angles ofthe hills and mountains, we cannot he-
fitate in pronouncing, that they received their
configuration and dire&tion from currents of the
ocean.  Itis true, that, fince the earth was firft
left uncovered with water, the original figure of
its furface has been gradually changing: The
mountains have diminithed in height; the plains
have been elevated ; the angles of the hills have
become more obtufes thofe bodies which have
been rolled along by the rivers have reccived a
roundifh figure; new beds of tufa, of foft ftone,
of gravel, &c. have been formed. But every
thing has remained cffentially the fame. Thean~
cieat form is fill recognifable; and I am per-
fuaded, that every man may be convinced, by
his own eyes, of the truth of all that has been
advanced on this fubject; and, that whoever has
attended to the proofs I have given, muft be f
, that the earth was formerly under the
f the ocean, and th
we now behold, received its configuration from
the currents and movements of the fea.
d, that the principal
Sn o Mhe T e
ocean, accordingly, feems to have gained hom
w3
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the eaftern coafts both of the Old and the New
Continent, a fpace of no lefs than 500 leagues,
For the proofs, we muft refer to Art. IX. and
fhall here only add, that the direction of all
firaits which join two feas, is from caft to weft.
The fraits of Magellan, of Frobither, of Hud-
fon, of Ceylon, of the fea of Corea, and of
Kamtfchatka, lie all in this diretion, and ap-
pear to have been formed by the irruption of
the waters, which, being forcibly pufhed from
eaft to welt, have operied thefe paffages, where
the waters ftll preferve a ftronger current in this
than in any other diretion ; for, in all fraits of
this kind, the tides are high and violent; but,
in thofe fituated on the weftern coafts, as that of
Gibraltar, of Sunda, &c. the motion of the tides
is alimoft imperceptible.
The incqualities at the bottom of the fea
change the diretion of the motion of the wa=
Thefe inequalities have originated from
diments and matters tranfported by the tides,
- by other movements in the water: The tides
are the principal and firft, though not the only
caufe, which produced thefe incqualities. The
wind is another caufe; though its acion be-
ns at the furface, it agitates the whole mafs to
¢ greateft depths, as appears from particular
odics which are detached from the bottom of
nd thrown afhore during violent ftorms

It
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Tt has already been mentioned, that, between
the Tropics, and even fome degrees beyond them,
an eaft wind perpetwally blows. This wind,
which affifts the general motion of the fea from.
eaft to weft, is as ancient as the tides ; becaufe
it is occafioned by the rarcfation of the aie
produced by the heat of the fan. There are
two combined caufes, therefore, the operation
of which is greateft in the equatorial regions :
1/, The tides, which are greateftin the fouthern
latitudes; and, 2d, The ealt winds, which con=
fantly reignin thefe climates. Thefe two caufes
have concurred, from the firft formation of the
carth, in producinga motion in the waters from
ealt to weft, and in agitating them more vio=
lently in this region of the globe than in any
other. Ttis for this reafon that we find between
the Tropics the greatet inequalities upon the
fusfice of the earth. That part of Africa which
lies between thefe circles, is nothing but a group
of different chains of mountains, which genc-
rally extend from eaft to welt, as appears
from the diretion of the great rivers that tra=

own region. The fame obfer-
vation holds with regard to the countries both
of Afia and America, which lie between the
Tropics.

The general motion of the fea from eaft to
woft, combined with the tides, currents, and
winds, produce a variety of effedts, both on the
bottom of the ocean, and on the caafts,  Vare-

nu 4 nius
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nius thinks it extremely probable, that gulfs and
firaits have been formed by reiterated efforts of
the ocean againt the land; that the gulfs of
Arabia, of Bengal, and of Cambaya, have been
produced by irruptions of the waters, as well as
the flraits between Sicily and Ttaly, between
Ceylon and India, between Greece and Eubeea,
&e.; that the probability of fuch irruptions, and
of certain lands having been deferted by the
fea, is firengthened by the fearcity of iflands in
the middle of great feas, and by their never ap-
pearing there in groups; that, in the immenfe
fpace occupied by the Pacific Ocean, there are
only two or three fmall iflands near the centre
of it; and that, in the vaft Adantic Ocean be-
tween Affica and Brafil, we find only the fmall
iflands of St. Helena and Afcenfion: But all
iflands lie near large continents, as thofe of the
Archipelago, which approach the continents both
of Europeand Afia ; the Canaries are near Afri-
¢as the Indian iflands lie near the eaftern pare
of the continent of Afias the Antilles lie off the
coaft of America; and the Azores alone lie ata
confiderable diftance both from Afiica and Ame-

The popular tradition among the inhabitants
of Ceylon, that their ifland had been fepara
from ‘the peninfula of India by an irruption of
the fea, is extremely probable. - The great num-
ber of rocks and {hoals between the ifland of
Sumatra -and the continent demonftrate their
former
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former union. The Malabarians affrm, that
the Maldiva iflands once made a part of the con=
tinent of India s and, in general, we may believe,
without hefitation, that all the caftern iflands
have been feparated from contineats by irrup=
tions of the ocean*.

"The ifland of Great Britsin appears to have
been formerly a part of the contifient; and that
England was once joined to France, the narrow-:
nefs of the ftrait, and the famenefs of the frata
of ftone and of earth on the oppofite fides, are
a fufficient indication. If we fuppofe, fays Drs
Wallis, that France was conneled to England
by an ifthmus between Calais and Dover, two
tides would neceffarily firike with  violence
againft each fide of it twice every twenty-four
hours; and the operation of the fea, both on the
eaft and weft of this ithmus, would, in the
courfe of time, gradually cut through fuch
a narrow neck of land. The tides aQting with
violence not only againtt this ithmus, but alfo
againt the coafts of France and of England,
muft have carried away valt quantities of easth,
fand, and clay, from every part on which the
waves exerted their fury. Their courfe, how=
ever, being interrupted by the ifthmus, they

would not, as might be imagined, depofite theit
fediments upon its fhores, but uuuld tranfport

and depofite them on the great plain which now

* See Varea, Geogr. p
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forms the marth of Romney, and is four miles
broad and cight long for no man, who has ever
feen this plain, can poffibly doubt of its having

covered with the fea, as, without
the intervention of the dikes of Dimchurch, a
great part of it would fill be overflowed by the
Tpring-tides.

The German fea would atin the fame man=
ner againft this ifhmus and againft the coafts of
England and Flanders, and would carry its fedi=
ments into Holland and Zeland, the foil of which
was formerly under the waters, though it is now
clevated 4o feet above them.  Oa the Englifh
t, the German fea muft have oceupied that
mences at Sandwick,

ham, Chilham, and

of more than 20

ich more elevated

; for, at Chatham,

were found bu=

feet, and likewile anchors

ace-of ground

s overflowed by the

bly clevated by
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of frefh matter brought in by every tide. This
siver has, befides, deepened its channel fo much,
that its mouth, which, lefs than 50 years ago,
was fordable by men, is now capable of recéiving
large velfels.

Tn the fame manner has the bank of fand,
which runs obliquely from the coaft of Norfoll
to that of Zeland, been formed. This bank is
the place where the German and French feas
encounter fince the rupture of the ifthmus ; and
it is here that the waters depofite the carth
and fand which they carry off from the coafts.
Tt is even probable that this bank of fand may,
in a fucceffion of ages, give 1ife to a new
ifthmus*®,

It is extremely probable, fays Mr. Ray, that
the ifland of Great Britain was formerly joined
to France: Whether it was feparated by an carth-
quake, by an irruption of the ocean, or by the
operation of men, we know not. Butthe form-
er jun@ion of Britain to the continent s ap=
parent from the identity of the rocks and diffe
ent firata, at the fame elevation, on the oppofite
coafts; and from the fimilar extent of the rocks
on each fide, being both about fix miles, The
natrownefs of this ftrait, which exceeds not24
Englith miles, and its fhallownefs, when com-
pared to the depth of the neighbouring (€3, en-
derit probable that England has been feparated
from France by fome accident. To thefe proofs

o Sce Phil. Tranf. Abridg. vol. iv. p.
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we might add, that wolves and bears fo
exifted in this ifland : Itis not
animals could fivim ove
tive creatt

erly
probable that thefe
nor that fuch deftruc-
would be tranfported by men ; for,
in general, the noxious animals of the continent
are found inall thofe iflands which are very near
it, but neverin thofe that are remote. This fadt
was remarked by the Spaniards

when they ar-
rived at America

In the reign of Henry I. of England, a part
of Flanders was overflowed by an irruption of
the fea. In 1446, more than 10,000 perfons
were drowned by a fimilar irruption in the ter-
ritory of Dordrecht, and more than 100,000
round Dullart in Frifeland
thefe two provinces, above 300 vill
overflowed. The tops of their tow

il vifible

From the c
and Germany,
treated. Hub
the country of
of the city of Tor
ed by the fea, the
tant from that city.

tory reafons: Among

were faftened, flill remained in t

fens of Lincoln, of the i
Crau of Provence in F

# See Ray's Difec
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Tands abandoned by the fea, which has likesvife,
fince the year 1665, retired confiderably from
the mouth of the Rhone. At the mouth of the
Arnoin Italy, a large quantity of land has beent
gained from the fea; and Ravenna, which was
formerly a harbour, is no longer a fea-port.
“The whole of Holland appears to be new Jand :
The furface of the ground is nearly on a level
with the fea, although it has received daily ele-
vations from the mud and earths tran(ported by
the Rhine, theMaefe, & for the foil of Holland
was formerly, in many places, computed to be
50 feet below the level of the fea.

It has been alledged, that, in the year 86o, a
furious tempeft drove fuch quantities of fand up~
on the coat, that the mouth of the Rhine near
Catt was entirely blocked up; and that this river
overflowed the whole country, overturned trees
and houfes, and at laft emptied itfelf into the
channel of the Macfe. In 1421, another inun-
dation i'cpamtcd the city of Dordrecht from the
smain land, overwhelmed 72 villages, and drown-
ed 100,00 ope.(om befideavaft numberof catdle.
The dike of [fel was broken down in 1638, by
the ice-boards from the Rhine blocking up the
paffage of the water, which occaffoned an open-
ing in the dike of feveral fathoms, and a great
part of the province was laid under water before
the breach could be repaired. The province of

Zeland, in 1682, fuffered a fmilar inundation,
which drowned more than 3o villages; and an
amazing
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amazing number of men and cattle perithed; as
the unfortunate event happened during the
night. The lofs would have been fiill greater,
had not a fouth-eaft wind oppofed the motion
of the waves; for there was fuch a fwell in the
fea, that the water rofe 18 feet above the higheft
ground in the province .

"The harbour of Hithe, in the county of Kent,
is entirely blocked up, notwithftanding much
labour and expence beftowed, on different occa~
fions, to clear it from rubbifh. For feveral miles
round, we find an aftonithing quantity of fhells
and other fea-bodies, which had been accumu-
lated in ancient times, and which are now co-
vered with foil, and afford excellent pafturdge:
The fea, on the other hand, often encroaches
upon the land,  The lands of Goodwin, for ex-
ample, which formerly belonged to 2 Nobleman
of that name, are now convetted into fands,
and are covered with the waters of the ocean.
Thus the fea gains upon fome coafts, and lofes
upon others, according to their different fitua-
tions and circumftances |-

Upon Mount Stella, in Portugal, there is a
lake, in which are found the wrecks of fhips,
though this mountain is 12 leagues diftant from
the feaf. Sabinius, in bis commentary upon
Ovid’s Metamorphofcs, tells us, that, in the year
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1460, a fhip, with its anchors, were found in
one of the Alpine mines.

Thefe changes of fea into land, and of land
into fea, are not peculiar to Europe.  The othier
parts of the globe, if properly inveftigated, would
furnifh more friking and numerous examples.

Calecut was formerly a celebrated city, and
the capital of a kingdom of that name. Itis
now reduced to an inconfiderable town, ill-built,
and almoft deferted. The fea, which, for a cen-
tury paft, has gained greatly upon this coaft,
now covers' moft of the ancient city. Ships
‘moor upon its' ruins, and the port is choaked
up with ‘a number of rocks, upon which many
veflels have been wrecked ¥,

The province of Jucatan, a peninfula in the
Gulf of Mesico, was formerly a part of the fea.
"This neck of land firetches about 100 leagues
in length, and is no where above 25 leagues
broad. ‘The air is hot and moift. The ecarth
Surnifhes plenty of water, though, in o large
country, there areneither rivers nor brooks; and,
when pits are dug, fuch multitudes of helly
every where appear, as leave no room for
doubting that this whole-tra& of land was form-
erly a part of the ocean.

It is a tradition among the inhabitants of Ma-
labar, that the Maldiva iflands originally belong-
ed to the continent of India, and that they were
detached from it by the violence of the ocean.

# See Leures Edifiantes, recueil i
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The number of thefe iflands is fo great, and they
are feparated by fuch narrow channels, that the
bow-fprits of vellels in paffing, drive off leaves
from the trees on each fide; and, in fome places;
a vigorous man, by laying hold of a branch,
may leap into another ifland* The cocoa
trees found at the bottom of the fea, is a farther
proof that the Maldivas formerly belonged to
the continent.

The ifland of Ceylon, thofe of Rammanakaiel,
and many other iflands, it is believed, were alfo
disjoined from the continent by currents, which,
in many places of the Indian fea, are extreme=
ly rapid-t. It is certain, however, that the fea
has encroached 30 or 40 leagues on the north=
eaft coaft of Geylon,

The fea appears to have lately abandoned ma-
fiy of the promontories and iflands of America.
We have already remarked, that the territory of
Jucatan is full of fhells. The fame phaznome-
non takes place in the low grounds of Marti-
nico and the other Antilles, ‘The inhabitants
diftinguifh the carth below the furface by the
name of lime ; becaufe they make lime of the
fhells, great banks of which lic immediately un=
der the vegetable foil f.

There are fome lands which the fea alternately
coversandlcaves bare,as happens in feveral iflands

 See Voyages des Hollandois aux Indes Orientales, p.

+Ibid. vol. iv. p. 485.
1 See Nour. Voyages sux 1fies de I'Ameriqae
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Norway, Scotland, the Maldiva's, the gulf of
Cambaya, &c. The Baltic fea has gradually
gained a great part of Pomeranias and it has
covered and deftroyed the celebrated port of Vi~
neta. In the fame manner, the Norwegian fea
has advanced into the continent, and formed
feveral iflands. - The German fea has encroach-
ed upon Holland, near Catt, to fuch a degree;
that the ruins of an ancient Roman' citadel,
h was formerly fituated on the coaft, lie
now at a confiderable diftance in the fea. The
marfhy ground in the ifland of Ely, and the
Crau of Province, are, on the contrary, lands
which the fea has deferted. The Downs have
been formed by aceumulations of fand, earth, and
thells fucceflively driven upon the coafts by
winds blowing from the fea. For example, on
the weft coafts of France, Spain, and Africa, a
violent weft wind reigns, by which the waters
are puthed with violence againft the fhores; and
downs, accordingly, are frequent on thefe coafts,
The eaft winds, in the fame manner, when they
continue long, drive the waters fo forcibly from
the coafts of Syria and Pheenicia, that large
chains of rocks, which are covered during the
weft winds, are left dry. Befides, downs arc
not compoled of ftones and marble, like the
mountains which have been formed in the bot-
tom of the ocean, becaufe they have not remain-
ed long enough under the waters.  That the wa-
ters of the fea poffefs a petrifying power, and that
¥OL, I. 11 the
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the ftones formed in the earth are very different
from thofe formed at the bottom of the ocean,
is fully evinced in my difcourfe on minerals. i

Since finifhing my theory of the earth, which
<was compofed in the year 1744, I have perufed
M. Barrere’s differtation on the origin of figur-
od flones, It gave me peculiar fatisfaction to
find that the ideas of this accomplifhed naturalift,
concerning the formation of downs, and the
duration of the fea upon the furface of the
carth which we inhabit, exally cc:nc[!mndcd
with my own. Aiguis-mortes, which is now
more than a league and a half from the fea, was
a port in the time of St. Louis. Plalmodi was
an ifland in the year 8153 and it is now more
than two leagues from the fea. The fame change
Tus happened at Maguelone.  The greateft part
of the vineyard of Agde was covered, about 40
years ago, with the waters of the fea. In Spain,
the fea, within thefe few years, has retired con-
fiderably from Blanes, from B;\dnlonu,‘lmm the
environs of the river Vobregat, from Cape Tor-
tofa along the coaft of Valencia, &c.

The fea may form hills and mountains, 1. By
tranfporting earth, flime, fand, and fhells
one place to another: 2. By depofiting fediments
compofed of fmall particles detached from t.hc
bottom and from the coafts: And, Jgfly, hills
and downs may be formed by fand and other
particles driven againft the coafts by particular
winds thefe are gradually deferted by the f ;
ang
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and become parts of the dry land. The downs
of Flanders and Holland are of this kind. They
confift of fmall elevations or hills, compofed of
fand and fhells which have been blown from
the fea upon the coafts, M. Barrere gives ano-
ther example, which merits obfervation. ¢ The
¢ fea,” he remarks, ¢ by its motion, detaches im-
menfe quantities of plants, faud, fhells, and
flime, from its bottom, which are continually
puthed by the winds and the waves towards
the coafts. The perpetual repetition of this
operation muft give rife to gradual accumula-
tions of new firata, which elevate the earth,
produce downs and hills, enlarge the land, and
confine the fea within narrower bounds.

¢ It is apparent that new flrata of different
materials muft have been formed by the con=
ftant attrition of the waters, by the depofition
of fediments, and by other caufes, the operation
of which has been co-eval with the exiftence
of the globe itfelf.  Of this we have a remark-

¢ able proof in the different ftrata of foffil fhells,

and other fea bodies, found at Rouffillon near
the village of Naffiac, which is 7 or 8 leagues
from the fea. Thefe beds of fhells, which in-
cline at different angles from welt to calty are
divided from each other by ftrata of carth and
fand fometimes of a foot and a half, and fome-
times of two or three feet in thicknes. In dry
weather they feem as if fprinkled over with
falt, and form a chain of hillocks from 25 to

1tz %0
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¢ 30 fathoms high. A long chain of hillocks of
Tuch a height could not be formed at once,
but gradually, and by « long fucceffion of time.
Effe@s fomewhat fimilar might have been pro-
duced by an univerfal deluge.  But, in- this
cafe, the different beds of foffl fhells, inftead
rving a regular form, would have been
cther without any order,”

ely agree with the fentiments of M.

Barrere, except as to the formation of moun~
tains, which cannot be aferibed folely to thofe
caufes which increafe the land, and diminith the
boundaries of the ocean. On' the contrary,
T can produce feveral convincing arguments
to prove that moft of thofe eminences, which
pear on the furface of the earth, have ac-

tually received their original formation in the

fea itfelf: 1. Becaufe they have correfponding
angles, which neceffarily imply the caufe we
have afligned, namely, the motion of the cur-
yents. 2. Becaufe downs and hills, which
have originated from materials thrown upon the
coafls, are not, like'common hills, compofed of

ftate ; but

in the latter are cntirely petrified.  Neix

ther is the pofition of the ftrata equally hori-
sontal in downs, as in the hills compofed of
marble and hard ftone. They are more or lefs in-
clined, asin thie hills of Naffiac. On the contrary,
in the hills and mountains formed by fediments

under
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tinder the waters of the féa, the ftrata are always
parallel, and often horizontal; and the fl
and other matter of them are completely pet
fied. I defpair not of being able to prove, that
the marbles and other calcareous bodies, which
are almoft all compofed of madrepores, aftroites,
and {hells, have acquired their denfity and per-
fe@tion at. the bottom of the ocean. But the
tufas, foft ftones, incruftations, fala@ites, &e.
which are likewife calcinable, and hav
formed fince the earth was left dry, can never
ire the degree of denfity and of petrifattion
peculiar to marble and other hard ftones.

The remarks of M. Saulmon, concerning the
galets, which are found in many places, may be
Teen in the hiftory of the French Academy,
anno 1707. Thefe galets are vound, flat, fincly
polifhed pieces of flint, thrown out by the fea
upon the coafts, At Bayeus, and at Pratel,
which is a league from the fea, galets are found
in digging pits and wells. The mountains of
Bonneuil, of Broie, and of Quefnoy, which are
18 leagues diftant from the fea, are covered with
galets. They are alfo found in the valley of
Clermont in Beauvois. M. Saulmon farther
informs us, that a hole, 16 feet in length, was
pierced horizontally into the high beach of Trel~
port, which confifts of ‘a foft carth; and that,
in the fpace of 30 years, it was entirely oblite-
sated by the fea, Suppofing the fea to encroach

Tl uniformly




502 OF THE CHANGES OF

uniformly upon this fhore, it will gain half a
league in 12,000 years.

The motions of the fea, therefore, muft be
regarded as the principal caufe of all thofe
changes which have already happened, and of
thofe which are daily produced uporr the furface

But there are other caufes, which,

confiderable, have fome effect in

changing the fuperficial parts of this globe. The
sivers, the brooks, the melting of fiows, the tor-
rents, the frofts, &c. have given rife to many
s have diminithed the

rivers and brooks

have clevated the plains, and dammed up the fea
; the torrents and the melting:

feooped out deep ravines or fur-

leys and narrow pafages between

the mountains; the frofls have fplit rocks, and
original ftations : In-

numerable examples of revolutions produced by
all thefe caufes might be given. arenius tells
us, that the rivers tranfport into the fea vaft
s of earth, and depofite them at greater

frances from the fhore, in proportion

pidity of their currents. Thefe portions

of earth fall to the bottom, and firft for fmall
b, by conftent acceflions, become

fhoals, and at laft appear in the form of fertile
and habitable iflands. It is in this manner that
the iflands in the Nile, thofe in the river St.
Lawrence, the ifland of Landa, fituated near the
mouth
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mouth of the river Coanza, on the coaft of A-
frica, the Norwegian iflands, &c. have received
their exiftence®. To thefe may be added the
ifland of Trong-ming in China, which has been
gradually formed by matters brought down by
the river Nankin, and depofited near its mouth.
This ifland is more than 20 leagues in length,
and from 5 to 6 in breadth .

The Po, the Trento, and othet rivers of Italy,
bring down fuch quantities of earth into the
lagunes of Venice, efpecially in the time of
inundations, that they muft be gradually filed
up. Many parts of them are already dry during
the ebb tide; and there is in them no depth of
water, except in the canals, which are fupported
at an immenfe expence.

Large fand-banks are thrown up at the
mouths of the Nile, of the Ganges, of the In-
dus, of the Plata, and of many other rivers,
La Loubere, in_his voyage to Siam, informs us,
that the banks of fand and of earth augment
daily, at the mouths of the great rivers of Afia,
and to fuch a degree that the navigation of them
becomes every hour more difficult, and will foon
be impracicable. 'The fame obfecvation applis

at tivers of Europe, and efpecially to

\ich empties itfelf by more than

70 mouths into the Cafpian, and to the Danube,
\vlﬁchruz\>2ntolhcT'.Lu:kSmbyfevcnmnulhs,&:c.

® See Varen. Geogr. p. 214+
+ See Lestres Edifia
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As it feldom rains in Egypt, the regular in=
undations of the Nile proceed from the torrents
which fall into it from Ethiopia. It brings down
vaft quantities of mud, which it depofites annu-
ally not only upon the foil of Egypt, but
thtows it to great diftances into the fea, where it
is laying the foundations of a new country,
which muft arife, in the courfe of time, out of
the bofom of the ocean 3 for, upon founding at
the diftance of 20 leagues from the coaft, the
mud of the Nile is found at the bottom of the
fea; and every year it receives frefh accumula-
tions.  The Lower Egypt, iow called the Delta,
was formerly a bay*.  Homer tells us, that the
ifland of Pharos was a day and a night's voyage
from Egypt; and now it is almoft contiguous
to the land.  The foil of Egypt is not every
where of an equal depth; it grows thinner the
farther we remove from the fea. Near the banks
of the Nile, there are fometimes more than 30

Feet of goodfoil; but at the extremity of the in-

undation, there are not, perhaps, above 7 inches.
All the citics of the Lower Egypt have been
built upon artificial eminences . The town of
Damietta, which is now ten miles from the fea,
was a part of the ocean in the year 12,

town of Fooah, whiich, 300 years ago, was fitu-
ated at the mouth of the Canopic branch of the
Nile, is now 7 miles diftant from it. Within
* Sce Dio i, ot. de Meteor, lib. i. cap. 14
Herodor. § 4, 5, &
Sel

40
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40 years, the fea has retired half a league from
Rofetta, &c.*

Many changes have alfo taken place at the
mouths of the great rivers of America, and even
in thofe which have been but lately difcovered.
Charlevoix tells us, that at the mouth of the
Miffifippi, below New Orleans, the land runs
out into a point, which appears not to be very
ancient; becaufe, wherever the earth is dug,
plenty of water is found; and befides, the many
Titdle iflands which have recently appeared in all
the mouths of this river, leave no room to doubt
that this point of land was formed in the fame
manner. It is certain, fays he, that when M.
Salle failed down the Miflifippi to the fea, the
mouth of this river was confiderably different
from what it is now.

The nearer, he adds, we approach the fea,
this difference becomes the more confpicuous.
‘There is no water in moft of the {mall channels
cut in the bar by the river. Thefe channels
are greatly multiplied by the trees brought down
by the current, A fingle tree, with its branches
and roots, when ftopped in a fhallow part of the
river, will entangle a thoufand. I have feen,
fays he, 200 leagues from New Orleans, differ-
ent colle@ions of trees, any one of which would

fill all the wood-yards in Paris. Nothing can
difentangle them.  The mud brought down by
the river ferves as a cement, and gradually

* Sce Shaw’s Travels.
covers
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covers them.  Every inundation leaves a new
firatums and, in a few years, plants and fhrubs
begin to grow. Tt is in this manner that moft
poiats of land and iflands, which fo often change
the courfe of rivers, ate originally produced.

All the revolutions, however, produced by
rivers, are very flow, and become not confider-
able tll after a long courfe of years. But thofe
which are occafioned by inundations or earth~
quikes are fudden, and almoft inftantancous.
According to the Timzus of Plato, we are af-
fired by the ancient priefts of Egypt, 6oo years
before the birth of Chrift, that there exifted an
iland beyond the Pillars of Hercules, called

jantis, which was larger than both Afia and
ken together ; and that this great ifland
was funk under the waters of the ocean by a
rerrible earthquakes ¢ Traditur Athenienfis civi-

tas refitiTe olim innumeris hoftium copils qu,
ex Atlantico mari profeft, propé cunctam
Furopam Afamque obfederunt; tunc enim
fretum illud navigabile, habens in ore et quafi
veftibulo ejus infulam quam Herculis Columnas
cognominant : Ferturque infula illa Lybia. fi-
mul et Al Major fifle, per quam ad aliss
proximas infulas patebat aditus, atque ex i

lis ad omaem continentem @ confpectu jacenx
tem vero mari vicinam ; fed intr) os ipfum
portus angufto finu traditur, pelagus llud ve.
rum mare, terra quoque ille veré erat conti-
nens, &c. Polt hac ingenti terrae motu ju-

¢ gique

Lybia
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gique diei unius et no&is illuvione faum eft,
¢ qut terra dehifcens omnes illos bellicofos abfor-
¢ beret, et Atlantis infula fub vafto gurgite mer=
« geretur,  Plato in Timeo. This ancent tra
dition is not devoid of probability.  The lands
fwallowed up by the waters were, perhaps, thofe
which united Ireland to the Azores, and the
Azores to the continent of America; for, in
Treland, there are the fame foflls, the fame fhells,
aud the fame fea-bodies, as appear.in America,
and fome of them are found in no other part of
rope.
Two evidences are mentioned by Eufebius on
the fubjec of deluges: The one is Melo, who
affirms, that all the plains of Syria were former-
ly laid under water: The other is Abidenus,
who fays, that in the reign of King Sifithrus,
there was a great deluge, which had been pre-
dicted by Saturn. Plutarch De Solertia Apima-
Jium, Ovid, and other mythologifls, deferibe the
deluge of Deucalion, which happened, they iy,
in Theffily, about 700 years after the univerfil
deluge. 1t is alfo alleged, that there was 3
fill more ancient déluge in Attica, during the
time of Ogiges, about 230 years before that of
Deucalion. In the year 1095, a delugein Syria
drowned a prodigious number of people®. In
1164, a deluge in Fricfland covered the whle
environs of the coafts, and drowned feveral
thoufands of the inhabitants T Another inun
 Sec Alfled. Cliron. chap. 25 k, lib. v. €. 4+
1 dation,




508 OF THE CHANGES OF

dation, in 1215, deftroyed 100,050 men.
inundations there are many other examples,
Tmpetuous winds may be regarded as a third
R
e R
e o B Rt e
e
carry off cultivated lands, tear up trees, ovcrmny
houles, and cover whole countres with fand,
Upon the coaft of Brittany, in France, we have
an example of thefe inundations of find : Th
hiftory of the Academy, ann. 172 ihes it
in the following terms : :
. ;T the enirons o Faul de Leon, in
¢ Lowee Britany, thre i a province on the fa-
¢ coaft which, before the year 1666, was inha-
bited 3 but now i totally deferted, on account
¢ o the fand, which has covered it to the depth
¢ of 20 foct, and which daily gains e
¢ Reckoning from the sbove period, the fand
¢ hasadvanced sbout 6 eagucsno the country 5
¢ and it is now within halfa lesgue of St Paal,
¢ and that town maft probably foon Bedetred;
“ The tops of fecples, and of fome chimne .
¢ fll appear above this ocean of fnd The
¢ inhabitants, however, have always nd Lefure
© quit thei pofifions in Gafety. p. 7.
. This calamity is augmented by an eaf o a
¢ north wind, which clevate this fine fand, and
carry it in fuch quantities, and with fuch ra-
dity, that M. Deflandes, to whom the Aca-
¢ demy

5 defribes it
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¢ demy are indebted for the obfervation, when
¢ walking in this country during an caft wind,
¢ found himfelf obliged to fhake his hat and his
 garments from time to time, on acsount of the
¢ great weight of fand with which they were
¢ loaded, Befides, when the wind is violent, it
¢ carries the fand over a fmall arm of the fea as
¢ far as Rofcof, a port much frequented by fo-
¢ reign veflels; and the fand accumulates in the
+ frects of this village to the height of two feet,
¢ which obliges the inhabitants to drive it off in
¢ waggons. It may be further rematked, that
¢ the fand is mixed with furruginous particles,

¢ which are recognifable by the magnet.

¢ The coaft which furnifhes this [and extends

¢ from St. Paul to Plouefeat, a fpace of more than
¢ four leagues; and it is nearly on a level with
¢ the fea when the tide is full. It is fitvated in
¢ fuch a manner that the caft and north-eaft
¢ winds only can blow the fand in upon the
¢ country. It is eafy to conceive how fand car-
¢ ricd and accumulated inro any place by the
« wind, may again be taken up by the fame
¢ wind, and carried fiill farther.  Thus the fand
¢ may continue advancing, and covering new
¢ Tands, as long as the magazine from which it
inally p ds fhall remain unexhaufted;

. if the fountain were once dried up, the
w1, by advancing, would diminih in depth,
‘s deftrudive confequences would gradu=

¢ ally
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ally decay. - But it is not improbable that the

fea may long continue to fupply frefh fand,

and keep this baneful magazine in a condition
to do perpetual mifchicf.

¢ This difafter is not of an old date. Perhaps

it was not till lately that the place was fuffi-

ciently ftored to allow great quantities of fand
to' be carried off; o, perhaps, it has but re-
cently been left uncovered by the waters.

This coaft has undergone fome change. At

prefent, the fea, at full tide, reaches half a

league on this fide of certain rocks, which it

formerly never paffed.

¢ This miferable province juftifies what has

been related, both by ancient and by modern

avellers, that whole cities, and even vaft
¢ armics, have been buried by tempefts of fand
in the deferts of Arabia,’

Mz, Shaw relates, that the ports of Laodicea,
Tortofs, Rowadfa, Tripoly, Tyre, Acra, and
Jaffa, are blocked up with fand tranfported by
the high waves which rife on that part of the
coalt of the Mediterrancan, when the. weft
winds blow with violence®,

It is needles to give more examples of alter-
ations on the furface of this globe.* The fire,
the air, and the waters, produce continual
changes, which, in a fucceffion of ages, become
confiderable. The fea and the land not only

* Sce Shaw’s Travels.
change
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change places from the efleds of general and
frated pcr'lud'\c laws, but a'numhu' of rf’.\'()\u—l
tions are occafioned by p:n.(\cu\ar :?x\d zc:.\dimn
Caulis, as carthquakes,  inundations, 1,,\?m§s
Y aintding, &c. Thus the furfice of the
e regard as the moft permanent

arth, which ¥
o all things, is fubjeed, like the reft of nature,

to perpetual vicifftudes.
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